Improved procedures for electron microscopic visualization of the cytoskeleton of cultured cells.
We have developed an improved electron microscopic procedure appropriate for correlative light and electron microscopy of the cytoskeleton. The procedure is based on detergent extraction, chemical fixation, critical point drying, and platinum/carbon coating of cultured cells and the improvements consist of modifications which are minor individually but collectively of substantial impact. They are: inclusion of polyethylene glycol into the extraction medium; cell lysis at room temperature; fixation by sequential application of glutaraldehyde, tannic acid, and uranyl acetate; horizontal position of specimens during dehydration and drying; and uranyl acetate treatment during dehydration. As a result, we have obtained a greatly improved quality of electron microscopic images together with a high consistency of results. Long and straight actin filaments were clearly seen in stress fibers and newly formed lamellipodia. Their polarity was distinctly revealed by decoration with myosin subfragment 1. Depletion of actin from cytoskeletons by gelsolin treatment allowed for better visualization of myosin, intermediate filaments, and microtubules. Intermediate filaments exposed by this treatment exhibited numerous side projections in a hitherto unreported millipede-like appearance. The suggested procedure was compatible with immunogold labeling as demonstrated with an antibody to tubulin. Correlative light and electron microscopy of cells microinjected with a fluorescent derivative of myosin II was reliable and efficient, producing a close resemblance between the two kinds of images.